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Abstract 
It is regularly argued that CCS deployment is more likely to occur in developed countries associated with high fossil fuels 
dependence levels, Greenhouse Gases (GHG) emissions sources and to the implementation of specific taxes to GHG. Somewhat 
counter-intuitively, though, two of the most progressive countries with respect to CCS deployment, Norway and Brazil, only 
partially fulfill these criteria. Our preliminary analysis suggests that CCS in both cases has been applied as a strategic tool for 
economic competitiveness, rather than a climate change mitigation option, with public and/or private regulatory arrangements 
providing initial incentives to take the technology off the ground. This has important implications for policy making since it, by 
alter our notion of the drivers for action, may call for alternative configurations of incentive structures and policy instruments. 
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1. Introduction 
The development and probable deployment of the Carbon Capture & Storage technology are 
constant targets of numerous discussions regarding technical, economical, social and 
environmental aspects in very diverse fora around the world. These debates also cover the 
scission of Annex I and non-Annex I countries, with several emerging countries (Brazil, China, 
India, Russia and South Africa) falling between the two classifications, raising the question of 
when and where the deployment of the pack of technologies that constitute CCS would occur. 
The assumption, according most studies, is that CCS deployment is more likely to occur in 
developed countries associated with high fossil fuels dependence levels, Greenhouse Gases 
(GHG) emissions sources and to the implementation of specific taxes to GHG (IPCC, 2005). 
 
Viewed from this perspective, the development of CCS pilot projects in countries as Australia, 
UK and USA is comprehensible (IPCC, 2005, MacDonald, 2008). What is more difficult to 
explain, though, is the leading role that Norway is taking in this process. Unlike the 
aforementioned countries, Norway has an extremely clean energy matrix based on hydro-
electricity, while the others have a higher fossil dependence, markedly coal. Despite the fact that 
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Norway has emissions mainly from the energy sector (see chart 1), the Oil & Gas and Coal share 
is just of 10.1% of the 1994 total emission and 9.6% of 2008 totals (UNFCCC, 2010). 
Additionally, Norway is the 84th largest GHG world emitter including Land-Use, Land-use-
Change and Forestry, LULUCF. Nevertheless, Norway deployed the first CCS pilot project in 
the world, Sleipner, and now the development of the second national project, Mongstad, is on the 
way. 
 
The picture becomes even more complex when we include Brazil, with a relatively clean energy 
mix with 45.3% of the total energy and 85.4% of electricity coming from renewable resources in 
2008, in this context (MME, 2009). An emerging economy with great social and economical 
problems and with the major emissions coming from LULUCF, 76% in 2005 (MCT, 2009), the 
country arises as a pioneer in the CCS R&D and pilot-project deployment among developing 
countries, promoting great internal capacity-building and taking part in international forums, 
such as the Carbon Sequestration Leadership Forum, CSLF.  
 
  What explains the seemingly counter-intuitive interest in CCS on part of Norway and, 
even more so, Brazil? To understand this development, we argue, CCS must first and foremost 
be analyzed as a strategic development issue, rather than a GHG mitigation technology. Bottom 
line here is that CCS will be deployed where it is economically feasible and, more so, could 
generate some form development benefits (economic or others). This viability is not necessarily 
related to the specificity of the project. Nor is it an absolute function of individual countries’ 
level of development, energy mixes or carbon footprint. Instead, the deployment of CCS will 
most likely be contingent on a combination of socioeconomic, environmental, political and 
technological factors. To illustrate this point, let us consider the similarities and differences 
between the Norwegian and Brazilian experiences. 
 
2. A comparison between Norway and Brazil 
A first point to be made, from analyzing the emissions patterns of both Brazil and Norway, is 
that none of the countries fulfill the commonly accepted notion of specific environmental 
“conditions” for CCS deployment. Moreover, they also deviate in between. 
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Chart 1. Source: UNFCCC, 2010. 
 
 
Chart 2. Source: UNFCCC, 2010. 
 
As we see in the upper charts, the Norwegian emissions are mainly from the energy sector 
with a big GHG neutralization coming from the forestry sector. This is the opposite of Brazil that 
has its emissions mainly from LULUCF with only minor contributions from the energy sector. 
However, while most Norwegian emissions are from energy sector, the oil & gas and coal sector 
contributes to only 10.1% of the total emissions, which gives, theoretically a little incentive for 
CCS deployment as a tool for GHG mitigation. The Brazilian emissions are even more startling, 
since CCS would contribute even less to a reduction of GHG emissions. Below we see a 
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comparison chart between the two countries’ emissions scheme, and show clearly the impact of 
Norway emissions, clearly a small amount, what in a first view discourage completely the 
deployment of CCS. 
.  
Chart 3. Source: UNFCCC, 2010. 
 
Also from the perspective of energy consumption of fossil fuels, CCS seems to make little 
sense to both Norway and Brazil. We observe, in the following table, that in 2005 the both 
countries consumption of fossil fuels are much smaller than some key developed countries and 
as well as the remaining BRIC countries (Brazil, Russia, India and China). 
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Chart 4. Source: WRI, 2010b. 
 
 
Chart 5. Source: WRI, 2010a. 
 
Instead, what seems to be the principal driver behind the two countries interest in CCS 
are crude economic concerns. When we see the relation between the oil & gas exports from these 
two countries, we start to understand the importance of this commodity for the national 
economies and why CCS makes sense.  
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Chart 6. Source: ITC, 2010. 
 
 
Chart 7. Source: ITC, 2010. 
 
These basic numbers imply that the development of CCS technology in both Norway and 
Brazil is in practice not a question regarding straight to climate change mitigation but, rather, an 
investment for the maintenance of the fossil fuels market in the medium and long-term future. 
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This makes it, in effect, a tool for development and competitive advantage by adding value to oil 
and gas as export commodity for Norway and Brazil by, potentially, the prolonging the fossil 
market in a carbon constrained world. Without this strategic development concern, the 
deployment of the CCS pack of technologies as pilot-projects or commercial scale would never 
begin, with higher costs, in such “clean” countries.  
 
This calls, finally, for some observations regarding the technological and regulatory 
factors that also contribute to influence competitive strategies based on CCS deployment. A first 
observation concerns the regulatory environment. As argued by Tjernshaugen and Langhelle, 
Norway’s deployment of Sleipner pilot project is largely associated to a national carbon-tax 
(Tjernshaugen and Langhelle, 2009). Interestingly, this does not seem to be the case in Brazil, 
where the state-controlled oil company Petrobras is already well ahead in the development of 
CCS projects. The joint regulatory concern is, instead, existent industry standards that impose an 
upper threshold on the amount of CO2 for oil and gas to be commercialized. In other words, both 
public and private regulations define the competitive concerns regarding CCS deployment. This 
is different from, for example, the coal market. The dynamic is particularly evident in Brazil, 
where former Minister of Environment, Carlos Minc, publicly stated that the pré-salt bed will be 
exploited with CCS (Salomon, 2009). Finally, the emphasis of CCS as a pack of technologies 
emphasizes also that the latter also can be exploited for its on purpose. As indicated earlier, these 
different technologies are all well known to both Norway and Brazil. Petrobras, for example, has 
performed enhanced oil recovery using CO2 since 1987, transporting and injecting the gas in 
mature oil fields. This knowledge is potentially of major strategic importance itself and may, in 
this case, establish Brazil as a technology leader in the field, with implications for export of 
equipments and service contracting. In light of this, it is interesting to note that Brazil since 2003 
has made major investments in CCS capacity-building, covering the most diverse areas from 
technical issues to discussions about ethics and sustainability applied to CCS (Cunha et al., 
2007). On the more practical side, the first pilot project, Rio Pojuca, already occurred last year, 
and the probable pre-salt project should begin in 2010 (Dino, 2009).  
 
3. Final words 
This brief overview of the Norwegian and Brazilian experiences raises some questions as 
to what really drives the deployment CCS. Clearly, none of the countries hold the ideal-type 
conditions likely to promote the inception of CCS technology. Yet, they are both forerunners in 
this respect. This brief overview suggests that CCS in both cases has been applied as a strategic 
tool for economic competitiveness, rather than a climate change mitigation option, with public 
and/or private regulatory arrangements providing initial incentives to take the technology off the 
ground. The question that follows is how this dynamic operates more in detail and how it may 
influence climate policy. The floor is open for discussion.  
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